Abstract
Introduction
In period of growing global competition, information technology (IT) and information system (IS) have changed the lives of both individuals and organizations, and play a crucial role in today's business world. The wave of new information system adoption has evolved around the use of Enterprise Resource Planning (ERP) systems. An ERP system "comprises of a commercial software package that promises the seamless integration of all the information flowing through the company-financial, human resources, supply chain and customer information" [4] . ERP systems attempt to integrate all business processes into one synchronized suite of applications, procedures, and metrics to improve data homogeneity and integration of modular applications [13] . Once implemented in an organization, ERP systems remain operational for a long period of time, because they often serve as a basis to advance an organization's information infrastructure and allow future expansion [14] . ERP systems are propitious to accomplish goals concerning organizational, managerial, strategic, operational, and IT infrastructure. ERP systems are expected to improve firm performance primarily owing to redesigned business processes, expanded information capabilities, and integrated managerial functions. As a result, the need to test the impact of ERP implementation on firm performance represents an important motivation for this study.
Notwithstanding the fact that ERP solutions have been introduced into the business environment in Vietnam for approximately 15 years, the success rate of ERP implementation is still very low and several years behind developed countries. The number of failed ERP system implementations in Vietnam most prevails over successful ones. Although an ERP system acts as an effective tool that provides a continuous competitive advantage and enhances firm performance, numerous studies reported that the status of applying ERP solutions in Vietnam is still relatively limited.
While few earlier researches examined some practices of the assumed dimensional structure of ERP implementation, to the best of our knowledge, no study has been found to have interrogated the ERP system's successful implementation on the performance of Vietnamese SMEs, which occupy 97% in total 402,326 active enterprises and play a vital role for Vietnam's economic development, and tested the construct's dimensionality using structural equation modelling [17] . To gain a better insight into the dimensional structure of ERP implementation construct, this study intends to figure out which success factors influence the ERP system implementation, and how the implementation of ERP systems can impact on the firm performance of SMEs in Vietnam by testing its dimensionality using higher order factor model, and one factor model on a set of data collected from 402 Vietnamese SMEs. Answering these issues fills the gap in the literature on the business value of ERP systems. In theoretical terms, the objective of this study is (1) to clarify the interplay between ERP implementation and it indicators drawing from the DeLone and McLean (hereafter D&M) IS Success Model [5] , and (2) to enhance our understanding of the mechanisms by which the successful implementation of ERP systems contributes to the performance of a firm. Empirically, the aim is to develop conceptual tools in order to analyze the influence from ERP implementation of the SMEs in Vietnam, and thus to offer guidelines for both researchers and practitioners. This paper will proceed as follows: We start by reviewing the related literature in Section 2. Thereafter, in Section 3 our proposed model and hypotheses will be discussed. In the section of research methodology, details of the approach and measurement instruments chosen to conduct the study are explained. Then data analysis and the main results will be presented in Section 5. Finally, we will put forward the conclusion condensed from this research, and discuss some of its deficiencies. We will also designate what we see as feasible routes for further research.
Background and Related Works

Review of ERP Implementation
ERP systems are designed to console both functional and operational processes of the value chain of a firm, including human resources, accounting and finance, customer and sales, and supply chain management [4] . Thereupon, the signified benefits of ERP systems are to streamline the workflow across various business units, ensure a smooth transition and quicker completion of processes, and enable all inter-departmental activities to be properly tracked and none of them to be "missed out".
To date, prior studies have documented mixed evidence on addressing the critical factors for ERP success. Factors which are unique to ERP implementation consist of understanding corporate cultural change, reengineering business processes, and using business analysts on the project team. D&M (1992) determined the factors that may impact on the success of an ERP system under six main categories namely system quality, information quality, system usage, user satisfaction, individual effect and organizational impact [5] . Nevertheless, Ifinedo (2007) asserted that individual impact and organizational impact are unrelated in the context of ERP systems [10] . Edward (2008) reformulated the D&M IS Success Model, and examined it in ERP context [6] .
Likewise, many empirical studies tested the IS Success Model, and confirmed it to be a robust and parsimonious model with high explanatory power of the variance in IS success across a broad variety of contexts including ERP, SCM practices, e-government, ecommerce, etc.
In considering the evidence donated by experimental researches as well as the observations reported in the literature, this study examines the determinants of ERP implementation by revising the dimensions of IS Success Model.
ERP Implementation and Firm Performance
An ERP system is an integrated system in that it promotes cooperation among groups, teamwork, process expertise and business knowledge, and helps devolve authority and responsibility from management to front lines [4] . Therefore, the nature of an ERP system is to capture the organizational impact that is in line with the use of that system. It is widely reported that ERP systems influence on the firm performance, for instance, Hunton et al. (2003) tested the impact of ERP adoption on the performance by making a comparative analysis of firms which did and did not use ERP systems [9] .
In developing countries, ERP systems are typically implemented as part of an enterprise's effort to renovate and discriminate itself, not to replace legacy systems. ERP systems are adopted by enterprises to support an integrated, packaged solution to their information needs. Aside from the fact that enterprises anticipate significant benefits from the implementation of their ERP systems, problems within the implementation process can restrain an enterprise from realizing those predicted benefits, or even recovering the cost of the implementation effort. To address these issues, numerous studies have been explored. Poston and Grabski (2001) reported that ERP adoption leads to an efficiency increase in terms of a decline in the number of employees and in the ratio of employees to revenue in each year following the ERP implementation [13] . Also, ERP implementation helps enterprises gain a competitive advantage. Additionally, Wier et al. (2007) claimed that joint adoption of ERP systems and non-financial performance incentives (NFPI) will gain better firm performance than either ERP or NFPI alone [15] . However, the literature argues that little attention has been given to research on ERP in SMEs, as the majority of the ERP studies are based on findings from large enterprises.
SMEs and ERP Status in Vietnam
SMEs in Vietnam act jointly approximately all sorts of industries, in view of that they have a variation in their range and significance. SMEs are business establishments that have registered their business pursuant to law, and are classified into three levels in line with the sizes of their total capital or the number of employees (under the Decree No. 56/2009/ND-CP by The Vietnamese Government). According to data released by the General Statistics Office of Vietnam, the majority of active businesses are SMEs as defined in the Government's Decree mentioned above. The number of SMEs grew steadily from 2009 to 2014 (see Table 2 ). SMEs accounted for around 97% of total enterprises, contributed 47% GDP and nearly 40% of the state budget [17] . SMEs play an important role to support the nation's economy -strengthen Vietnam's industrial base as well as provide the necessary supports to enhance Vietnam's development across the economic sectors. [20] . When comparing to many developed countries, the IT implementation among Vietnamese SMEs is considered to be at a basic level, and the degree of ERP implementation remains a relatively low rate. While opting for a business software application in general and an ERP solution in particular is not quite simple, Vietnam's SMEs suffer more problems than most in this regard. A noticeable challenge is that the cost spending for an ERP system is still extremely high for many Vietnamese SMEs. Issues and lags in ERP implementation might be a major problem interfering the long-term success of ERP adoption. Thus, ensuring a quality ERP system after being implemented is markedly important to SMEs in Vietnam. Figure 1 presents the conceptual framework that serves the purpose of our study. In this study, stemming from the D&M IS Success Model, the authors assume that ERP implementation variable is a second-order construct composed of five first-order latent constructs: System quality, information quality, user fulfillment, individual impact, and organizational impact. The five arrows leading from the five first-order constructs show that the ERP implementation variable is comprised of the five latent constructs. Hence, this variable is totally latent, unobservable, and not directly measurable. Each of the firstorder constructs constitutes a number of measurable characteristics, each of which is also listed in details in the next section. The research model suggests that ERP implementation influences on both organizational capability and competitive advantage which in turn enhance firm performance. Especially, the research model also examines that through which path type, business sector, age and size of enterprises exert moderating effects on the relationship between the successful implementation of ERP systems and firm performance.
Research Model and Hypotheses
Research Model
Antecedents of ERP Implementation:
Previous studies have identified several determinants for implementation of ERP systems. Our research focuses only on five frequently factors grounded on the IS Success Model. The D&M's model is employed as theoretical foundation to appraise ERP implementation for its integrity and much empirical support for the conceptual framework [5] . Each antecedent notion is as follows:
Hypothesized Relationship
Moderating Relationship
Figure 1. Conceptual Framework
System quality: System quality can be understood as the technical level involvement the ERP's characteristics including data accuracy, system accuracy, system efficiency, database content and response time.
Information quality: Information quality refers to the extent to which user perception of measuring the characteristics of the information is produced by the ERP system.
User fulfillment: User fulfillment reflects the degree to which a subjective user evaluates various consequences after using ERP system. Individual impact: Individual impact can be defined in broad terms as the user perception of elevating in personnel performance, task effectiveness, and productivity.
Organizational impact: Organizational impact invokes as the dimension that measures the effectiveness of the information performance on the organization.
Organizational Capability and Competitive Advantage:
Organizational capability is defined as an organization's ability to perform a set of tasks using resources in terms of product variety, information access, process advancement, and financial flexibility [14] . These identified capabilities are the most harmonious capabilities to the size-restricted firms, and they reflect a vital perspective of business issues in the ERPspecific context. Prior studies showed that IT investment and organizational capability are considerable factors, drive differences in firm performance, and a specific system of organizational capability strengthens the performance effects of IT application. Regarding competitive advantage, the pursuit itself has been systematically stated and, to date, remains poorly defined and operationalized. Competitive advantage in this model is defined as the positional superiority to compete with the rivals based on the combination of disparity, cost superiority, or through operating [2] . The attainment of a competitive advantage position can lead to a firm's significant performance, being regularly measured in conventional terms such as market-share and profitability.
Firm Performance:
Firm performance refers to the degree to which a firm achieves in comparison with its intended outputs based on financial criteria and market criteria [7] . Indeed, the issue of heterogeneous firm performance is a key issue in the field of management, and an effective performance measurement system should be disposed to capture not only the financial edge of business performance but also the non-financial aspects so as to assess a more explicit and comprehensive notion of performance.
Hypotheses
As noted above, ERP systems provide a mechanism by which firms can process, deliver, and seize a wide array of key performance indicators in (near) real-time, and through which managers can coordinate and control their decisions across the enterprise. Implementing an ERP system generally composes a firm's grandest IS investment in its development and, in most cases, the greatest corporate project [4] . A successfully implemented ERP system enables firms to flexibly assemble requisite assets, knowledge, and business relationships, and allows firms to apprehend environmental changes by assembling organizational resources. Thus, a successful implementation of ERP systems magnifies organizational capabilities. Moreover, changes in technology are essential if they can give prosperity to the competitive advantage. Abdinnour-Helm et al. (2003) stated that ERP systems do not offer competitive advantages in themselves, but have to be coupled with social and intellectual capital within the firm [1] . Yet, other researchers have argued that ERP can be part of making a competitive advantage in some situations [3] . To provide further empirical evidences, the hypotheses are developed as follows:
Hypothesis H1: ERP implementation has a positive impact on organizational capability.
Hypothesis H2: ERP implementation has a positive impact on competitive advantage.
Earlier learnings have shown that there is a significant relationship between organizational capability and competitive advantage [2] . Organizational capability plays an important role in renewing competitive advantage over time. As this area of competitive advantage has been lacking in empirical research, it would be potentially contributive to investigate the relationship between organizational capability and competitive advantage. Based on the above arguments, it is predicted that:
Hypothesis H3: Organizational capability has a positive impact on competitive advantage.
Organizational capability and firm performance are two different constructs having an apparently complex relationship. Information systems enable firms to yield better performance with new customized products that have notable features and better quality. Newbert (2008) suggested that to produce a product with more benefits, a firm must exploit a set of capabilities greater than that of its rivals. It is hypothesized that no matter what processes of capabilities are, they affect performance. Additionally, competitive advantage provides chances to develop their own business performance and ability to compete with the competitors. Although the investigation of competitive advantage in the ERP context has limited studies, existing literature provides support that the relationship, while anecdotic, is logical. It is expected that competitive advantage would have a positive effect on performance, and mediate the relationship between organizational capabilities and firm performance. Thus, following hypotheses are proposed:
Hypothesis H4: Organizational capability has a positive impact on firm performance.
Hypothesis H5: Competitive advantage has positive impact on firm performance.
Recent studies have found evidence that ERP systems affect a firm's performance [13] [15]. Poston and Grabski (2001) investigated the effect of ERP implementation on firm performance during an analysis window of 3 years pre-and post-implementation. The results pointed no significant improvements in the financial ratios. From another aspect, the market and the managers perceive value in ERP announcements and ERP implementations, respectively [9] . Nicolaou and Bhattacharya (2006) indicated that once an ERP system is implemented in a firm, it will continue to run well in the future, reduce time lags in production processes, and improve the ability of firms to meet demands which translate to higher firm performance [12] . From these assertions, in the sense that in order for a firm to harvest the anticipated benefits, it is critical to start with an implementation of an ERP system. Relied on these ideas, confirming a positive impact of ERP implementation on performance is expected:
Hypothesis H6: ERP implementation has a positive impact on firm performance.
Additionally, as of moderating effects, empirical research in the literature of SMEs context is rare and fragmented. Previous studies have discussed the roles of some environment variables on ERP implementation such as time and nature of system transformation, change and knowledge management, organizational culture, etc. [12] . In light of this background, the current study will empirically dispute the influences of enterprise profiles to test their moderating effects on the relationship between a firm's successful ERP implementation and performance. Among the potential moderators in the relationships are the enterprise's features, namely type, age, size and business sector. By having information on such potential moderating impacts, decisions related to ERP systems can be guided toward improvements in the firms' position. Therefore, this study advances the following hypotheses:
Hypothesis H7~H10: Type, business sector, age and size of enterprises have moderating effects on firm performance.
Research Methodology
Instrument Design and Refinement
A web-based survey using a four-part questionnaire was designed to obtain responses from the participants. The first part included 5 topic questions, each had several items used to operationalize the constructs related to the ERP implementation. The second part covered a set of questions regarding organizational capability and competitive advantage whereas the third dealt with the performance outcomes. All scale items were measured using a 7-point Likert-type scale, ranging from 1 = "strongly disagree" to 7 = "strongly agree". The last part involved nominal and/or ordinal scale items used to collect basic information about demographic characteristics of the enterprises taking part in the survey.
To ensure that an inclusive list of items was covered in the questionnaire, all items respecting the measurement of factors were adapted from prior scales and rephrased with appropriate modifications in case of need to make them specifically relevant to the ERP systems of SMEs context in Vietnam. The pool of items with regards to these constructs' domain was compiled by the authors due to the lack of information from past findings. Thence, the further validity of them should be justified by later research study. The final questionnaire contained 31 items for eight constructs, and 6 questions pertaining to business entity type, industry, number of employees, the number of years enterprise has been engaged in exporting operations, the number of months and years since the ERP system initiatives, and the type of ERP related package used.
For measuring ERP implementation, our constructs were largely revised from D&M scale [5] . The measurement included five items for each scale. Some items, however, were removed as they loaded in two different factors or showed a weak loading. En masse, 22 items were applied to measure. Organizational capability and competitive advantage were redrawn based on the instrument developed by Law and Ngai 2007 [11] . Organizational capability was measured by three items and a similar number for competitive advantage. To capture firm performance, three items were used and reformed stemmed from the instrument of Ellinger et al. (2008) [7] . Each construct made at least three items up to assure adequate reliability, as assigned by Nunnally (1978) .
In advance of the hypothesized variables, each parity incorporated four moderators (business type, sector, age and size). The age of enterprise was measured by the number of years the company had been in operation, and the size was measured by the enterprise's number of employees currently in employment. The type and business sector were classified in accordance with criteria cited in the Enterprise Law (2014) of Vietnam. The constructs have all been used in prior empirical studies, and the four moderating variables are particularly pertinent to the context of an inspection of ERP implementation as quoted above. Since all the measurements used in this study were from current literature, it was judged that running a pilot study would be unnecessary.
Sample Selection and Data Collection
The data used to test the hypotheses were seized via a self-administered survey that was essentially relied upon validated apprehension taken from the ERP-related literature. This research was conducted among enterprises publicly declaring the implementation of ERP systems for the first time within the period 2008-2014. This is adequate population referring to ERP implementation, since several studies provide evidence that earnings accrued from ERP-implementing firms are noticeable only after a lag of time from the date of initial rollout [12] . As our unit of analysis is the "firm", the original sample included a summed quantity of 672 enterprises, residing in Ho Chi Minh, Ha Noi and Da Nang City which represent the largest economic centers in the south, north and middle of Vietnam, respectively. The enterprises were randomly selected and contacted from the database stemmed from Vietnam Chamber of Commerce and Industry. At the outset, there were 413 out of 672 enterprises contacted being agreed to feedback the survey. Yet, within the 413 returns, 11 invalid responses were discarded due to large portions of missing and discrepant information. The remaining 402 questionnaires were retained as the usable sample size for data analysis, yielding a complete response rate of 59.8%.
The demography of our respondents is summarized in Table 3 . Aside from 11 incomplete responses, 402 out of 413 survey responses were analyzed. With regards to the entity statistics, approximately 50% of the ERP firms came from limited liability companies -LLCs (196 firms), 35% came from joint-stock companies (140 firms) and the rest occupied 15%, showed that most of the respondents were LLCs and joint-stock companies, which are the most popular forms of investment vehicle in Vietnam, in other words, this rate is entirely appropriate to the Vietnamese enterprise structure. As for the industry statistics, the sector of industry being made of construction and manufacturing firms represented the highest proportion of the sample (more than 50%). The distribution of enterprises' age and size was nearly equal for all groups except group of less than 50 employees which was more likely to apply separate software packages more than a complicated software required high-level structure of enterprises.
Analytical Methods
Data analysis was done in several steps by using three statistical software: SPSS 22, AMOS 21.0.0 and Microsoft Excel 2013. Initially, we used SPSS to input survey data and produce a basic description so as to ascertain the level of sample representative. Next, we ran the reliability analysis, and conducted Exploratory Factor Analysis. Finally, the proposed framework was tested through Structural Equation Modelling by the maximum likelihood method using AMOS. The data were analyzed through a two-step approach. Confirmatory Factor Analysis was primarily processed to identify if the measured variables reflected the hypothesized latent variables. Then, Structural Equation Modelling was explored to estimate overall model fit, path coefficients and explanatory power of the proposed model. During this phase, Excel was performed to calculate the composite reliability and variance extracted to test the convergent validity.
Results
Evaluation of Measurement Scales
Descriptive Statistics:
In case each measured variable in structural equation modeling does not have a normal distribution, we would get biased estimates and an inaccurate model. Thus, descriptive statistics analysis using the mean score of each measurement scale was tested to confirm normality in the multivariate distribution. If the skewness of variables is less than 3, and kurtosis is below 10, a normal distribution can be assumed. Descriptive analysis showed that the mean and standard deviations were within the expected ranges, skewness ranged from -0.43 to -0.11, and kurtosis ranged from -0.18 to 0.22. The results were well within the robustness thresholds for normality. As a result, the univariate normality was evidenced in the dataset which may result in the fact that we can execute the maximum likelihood estimation in testing the structural model.
Reliability Assessment:
Reliability was estimated by performing the internal consistency of the scale factors using Cronbach's Alpha. This study used an Alpha value of above 0.7 as a benchmark to check whether the scales are reliable [18] . The reliability for each construct ranged from 0.802 to 0.870, satisfied the recommended threshold, or that is to say, reflected acceptable reliability levels (see Table 4 ). Therefore, our items have a high internal consistency in each scale. 
Exploratory Factor Analysis:
Exploratory factor analysis (EFA) was performed to check whether the proposed factor structures are well-consistent with the actual data. Kaiser's criterion (Eigenvalue value of 1-point cutoff), percentage of variance (60% of satisfactory cutoff point), and scree plot (identifying the plot to detect a point at which the curve shape changes path and turns into horizontal) were used to assist in the decision regarding the number of factors to maintain [18] . The results revealed that the factor structures evoked by EFA matched the one designed in the research model. The outcomes of EFA using the principal components factor extraction approach with Varimax rotation showed an eight-factor solution. This was supported by the scree plot test. The eight-factor structure was recommended using the criteria of all Eigenvalue greater than 1, and the extracted factors accounted for 71.26% of the variance. Besides, factor loadings were all above 0.6 on their own factors as suggested by Hair et al. (2005) . These findings suggest that those domains have a good construct. However, EFA is a poor ending point for testing the scale dimensionality. It is thence necessary to test the multidimensional nature of the measure to ensure that the scale is accurate and does not cause defective conclusions. Consequently, Confirmatory Factor Analysis would be employed to check the dimensional structure of the construct.
Measurement Model Assessment
CFA was conducted to assess the factorial structure of the entire scale, and to test the reliability and validity of the measurement model through the convergent and discriminant validity to ensure unidimensionality of the multiple-item constructs [16] . Convergent validity was assessed by testing Composite Reliability (CR) and Average Variance Extracted (AVE) from the measures [18] . For a construct to possess good consistency reliability, whereas a value higher than 0.70 is acceptable for CR, an AVE value should exceed the threshold of 0.5 in all cases [8] . As shown in Table 5 , CR values were more than 0.7 (0.782 ~ 0.844), and AVE values were above 0.5 (0.506 ~ 0.637). In addition, all values of standardized factor loadings exceeded the cutoff point 0.7 (0.701 ~ 0.901), which indicated a high degree of a positive relationship among items developed to measure proposed constructs. The critical ratios associated with the other indicators were found to be significant at the 0.001 level. Therefore, the convergent validity results confirmed that the measures in our model are in reality related. Furthermore, we verified the discriminant validity of the measurement model by comparing the AVE value of each latent construct to the squared correlation between this construct and none of the squared correlations surpassed the AVE. As showed in Table 6 , the square roots of every AVE value associated with each latent construct exceeded the levels of correlations among any pair of latent constructs. The test indicated that the discriminant validity is supported for the measurement model. 
Higher-order Factor Model Assessment
We then tested a higher factor order model, where the five factors were measures of one single determinant of ERP implementation. As establishing the second-order model, the index changes according to the direction of the arrow between measurement variables and factors, called Reflective Indicators. The same number of items was used to measure each factor as in prior model. The only discrepancy between these models is that the factors are now correlated to be measures of one higher factor -ERP implementation. The five latent constructs, lower-order factors, formed the structure model. These factors were correlated insofar as they measured one higher-order dimension. The second-order factor model's adoption is acceptable in case of being found to have a good fit to the data. Figure 2 presents the analysis results. The goodness-of-fit measures in the acceptable range showed that this model fit the data, and the measurement items converged on their relevant variables, in other words, each measure represented a distinct latent variable.
Figure 2. Higher-order Confirmatory Factor Analysis
The analysis output also demonstrated that all parameter estimates were positive and within the logical expected range of values. More specifically, the path coefficient from each indicator to the observed variables was found to be significant, and the standardized regression weights ranged from 0.754 to 0.961, which upheld the validity and reliability of the items. Consequently, lower-order factors were measured, and items were summed up to examine the higher-order factor analysis.
Structural Model Analysis
From literature review and findings in previous sections, the framework was tested using Structural Equation Modeling (SEM). Bollen (1989) asserted that SEM is a comprehensive statistical approach to test hypotheses between observed and latent variables [16] . As our objective is to identify the causal relationship between ERP implementation and firm performance, SEM would properly be the most appropriate analysis way. SEM was executed in order to identify which ERP determinants generate the performance outcomes. Fitness estimates of structural model are summarized in Table  7 . Goodness-of-fit statistics indicated that the RMSEA score (0.066) was close fit. The GFI and AGFI score (0.933 and 0.901, respectively) were close to good fit. The IFI, TLI, 9 (2016) and CFI score (0.959, 0.948 and 0.959, respectively) were all above 0.9, suggesting a good fit between the structural model and the data. The parsimony-adjusted measures of the model PNFI and PCFI scores were 0.732 and 0.748, which were significantly above the suggested value of 0.60, indicating highly acceptable levels of parsimony. The relative Chi-square (χ2 = 195.353 (df = 71, p = 0.000)) was within the suggested range with the value of 2.751. All of these fit indices were adequate, supporting that the structural model exhibits a good fit to the data after taking account into the sample size. The Squared Multiple Correlation values, another goodness-of-fit indicator, indicate the proportion of variance in the endogenous observed variables accounted for by the exogenous latent variables in structural equations. In terms of explanatory power, this model explained 31.7% of the variance in organizational capability, 43.3% of the variance in competitive advantage, and 60.7% of the variance in organizational performance construct. All hypothetical paths except the one between ERP implementation and firm performance were positively significant. The results indicated that there is no direct causal relationships from ERP implementation to firm performance. The nature of this link appeared to be indirect, the relation might be mediated through organizational capability and/or competitive advantage. Next, we present the summary of path analysis results as showed in Table 8 , and compare our results to past findings. Note: *** p < 0.001, ** p < 0.01, * p < 0.05 level of significance Hypotheses H1 and H2 were strongly supported (β = 0.620 and 0.402, p < 0.001) showing that the ERP implementation positively impacts on both organizational capability and competitive advantage, in which individual impact had a higher effect in comparison with service quality, information quality, user fulfillment, and organizational impact. This result can be interpreted to mean that those items of constructs enhance the organizational capability and competitive advantage of the enterprises surveyed, and individual impact, regarding the joining in the adoption and implementation process of the ERP system by the delegates of the target users, is referred as the most important determinant in magnifying the capabilities and attaining the competitive position.
In contrast to the proposed hypothesis, hypothesis H4 was found to be non-significant (β = 0.104; p = 0.085), which indicates that there is no direct relationship between ERP implementation and firm performance. This contradicts the results of other researchers which showed that adoption and implementation of IT substantially impact on performance outcomes [4] [13] . To further examine this relationship, the coefficients of both total and indirect effects are calculated and discussed later in this section.
Hypotheses H5 and H6 were evidenced through highly significant coefficients at β = 0.301 and 0.477, p < 0.001. The results demonstrate that there are strong direct effects of both organizational capability and competitive on firm performance. Also, organizational capability was found to have a positive relationship with competitive advantage (β = 0.249, p < 0.001), as hypothesis H3 was supported. These findings are in line with the ideas that firms possessing rare resources and capabilities will attain competitive advantage, which thereby might lead to improved firm performance as they incarnate dynamic routines to make their product distant, and investments in specific IT system explain performance differences consistent with their strategic purpose [2] .
Insofar as not anticipated, the ERP implementation construct had no direct effect on the main endogenous variable, in this case -firm performance, the bootstrap test was then performed to examine whether or not there occurred one or more potential intervening effects in the baseline model. The significance of the indirect path was evaluated from 5000 bootstrap samples; a bias-corrected and accelerated confidence interval (CI) at 95% level was created for significance tests of the indirect path shown in Table 9 . . The relationships were statistically significant at the 0.01 level. These findings are momentous to the results of the hypothesis test where individual impact is considered as the most basic criteria of implementing ERP system which sequentially intensify the firm performance through indirect effect.
As mentioned above, responses to four sample characteristic questions were used as moderators. A series of hierarchical hypotheses were tested using the critical ratios for differences between parameters (DBP) to identify if the parameter estimate differs across the groups suggested by Bollen (1989) [16] . The business sector was divided into 8 groups, and we reorganized into 2 groups: industry group, comprising manufacturing and construction enterprises, and non-industry group. The similar reclassification occurred to other moderators: 402 subjects were categorized into "≤ 10 year-age" group and "> 10 year-age" group. Enterprise type was classed into LLCs and non-LLCs group. For the size of enterprises, the number of 200 employees was the point to divide groups. Table 10 presents the results of all pairwise parameter comparisons between groups of models which verifies whether some of the paths reveal significant differences between delimited groups. There were 4 out of 6 hypotheses being influenced by business sector due to the absolute value of DBP which were higher than the critical value of 1.96. Thus, business sector would be defined as a moderator. The similar finding found in this test suggested that the enterprise age would moderate the relationships in the model. Nevertheless, the 2 moderator, namely business type and size were found not to affect the relations between ERP implementation and other endogenous variables as only 2 out of 6 hypotheses were proved to be affected by these variables so as to be eliminated from the model. The final research model, illustrated in Figure 3 , represents a comprehensive set of factors that affect the successful implementation of ERP systems which in turn strengthen firm performance in SMEs in Vietnam based on the authors' presented findings. The purpose of this study is to extend the empirical evidence regarding the effect of ERP system implementation on firm performance across SMEs in Vietnam. We also sought to identify whether enterprise characteristics moderate associations of these variables with ERP implementation. The overall explanatory power of our research model has an R-square of 60.7% for the firm performance, suggesting that the proposed model is capable of explaining a relatively high proportion of variation of firm performance. We primarily determined the effect of five constructs reviewed from the IS Success Model on the implementation of ERP system. It is generally accepted that individual impact exhibits the strongest association with ERP implementation in this study. These findings support our conceptual model, and offer a managerial implication that individual impact plays a critical role to implement ERP systems.
Also, the successful implementation of ERP systems is anticipated to boost firm performance. We discovered that ERP implementation was not significantly directly related to firm performance but had positive effects on organizational capability and competitive advantage which would ultimately enhance the performance outcomes. The non-significant relationship between the main exogenous and endogenous variable may be explained by the following: First, given the nature of an ERP investment, the time for completing an ERP system drives the time-to-benefit concerning the time horizon that an organization needs to synchronize with the new system and train its users so as to visualize the expected benefits. Second, organizations may initially have implemented ERP systems, not because of the motivation to improve outcomes but because of the pressure from smoothing synchronize business processes and information technologies, and enhancing integration and coordination between business units. In consequence, firm performance, after the adoption and on-going stage of an ERP system, would be probably vary from its own performance anterior to the investment of the system. These results replicate a consistent finding in the literature. From another aspect, mediating test was performed to advance our understanding of ERP implementation on its consequences. This study discovered that organizational capability and competitive advantage play a crucial intervening role in the relationships in our model. Noticeably, we found that there is a full mediation effect in the relationship between ERP implementation and firm performance. It can be inferred that firms seeking to gain a higher competitive advantage need to build collaborative relationships with capabilities to implement an ERP system, and once enterprises make sure what they do to implement successfully, they can magnify the firm performance.
Returning to an earlier theme, in multi-group analyses, we found no evidence of moderation by type and size of enterprises. Yet, there were noteworthy differences between industry and non-industry groups, and between new and old enterprise groups regarding the number of ten years in operation. This is an aspect that needs to be addressed when implementing an ERP solution especially in the context of SMEs in Vietnam. Thus, providers of ERP packages should recognize the importance of designing solutions relied on sector-based enterprises for successful implementation.
In conclusion, drawing on the D&M IS Success Model, the results shed light on some important issues related to firm performance which have not been addressed by previous studies. This study is one of the few so far that includes ERP implementation as a secondorder construct while determining the relation to firm performance. This study can be applied in other countries, especially emerging economies where integrated technology solutions are not really popular, to provide a comprehensive overview of the implementation of ERP systems residing in a particular country.
Limitations and Future Research
As with any archival research, our research findings need to be interpreted in light of the following limitations. First, this study suffers from a major drawback, that is, firms might report that they have implemented ERP systems, yet the extent of implementation can vary considerably across firms. Hence, for expanding further, the measurement of ERP implementation calculated an overall ERP impact score which contains the product of level of ERP system functionality implemented, and degree of business process redesign pursued should be to refined to unravel this mysterious paradox.
Second, the sample size in this study is relatively small compared to the total active enterprises, and sample only focuses on firms in three big cities of Vietnam. This is mainly due to the small number of firms that disclose the implementation of ERP systems. Thus, finding a sample of firms that claimed the successful implementation was quite restrictive. Thereby, the results might reflect only the process from these regions rather than the whole SMEs. It should be further investigated with respondents from other location to obtain a far more clear insight picture for the literature.
Third, we only examine organizational capability and competitive advantage whereas, some other dimensions of socio-technical infrastructures that have been confirmed to have impact on firm performance were not mentioned in this study. Future study should attempt to more closely determine the specific features of operational environment to better examine and understand the apparent synergetic relationship between ERP implementation and outcomes.
Last but not least, only studying the moderating role of some firm features, naming the type of entity and industry, firm age and size, this study does not mention other characteristics of enterprises in current research framework. Therefore, the results may get the discrepancy which are caused from different demographic groups that influence the firm performance. An interesting issue for further research is to include some contextual variables such as culture learning and knowledge, or the time using ERP
